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CESSIHO  METALLIC  S0B7ACB8 
kj 

8.  A.  Dovnar 


Ia  analyzing  the  structural  formulas  of  the  Jet  liquid-abrasivo  process¬ 
ing  of  aetalllc  earfacee  there  vat  revealed  a  new  Method  of  conducting  the 
process.  Its  essence  consists  in  the  constant  formation  on  the  anrface  of 
the  part  being  processed  of  an  anode  fila  and  products  of  anode  solution 
and  their  rcaoval  by  a  Jet  of  abrasive  electrolyte  (1).  Meanwhile  It  wan 


1— specimen;  2 —  electrical  insolation 
fila;  3 — cathode  with  Jet  apparatus; 
h— air;  5— cutting  electrolyte;  6— 
precipitate  of  abrasive. 


noted  that  such  a  unique  anode-aechaa- 
lcsl  processing  can  be  accomplished  by 
various  arvangsaentst  1)  T-Zi-Ii,  2) 
EA-ZA-EA,  3)  KA-Y-V,  etc.  fir  air; 

S  z  electrolyte;  A  r  abraslve_7. 

In  this  paper  we  explain  the  re¬ 
sults  on  an  experiaental  check  of  the 
anode- Jet  Method  of  processing  for  the 
purpose  of  determining  the  feasibility 
of  its  accoaplishasnt. 

The  experiaents  were  conducted  by 
the  arrangeaent  EA-T-T  (Tig.  1)  ea  speci¬ 
mens  of  steel  9KhS  tempered  to  a  hard¬ 


ness  Bg  =  58—62.  Before  subaerglag 
In  the  abrasive  electrolyte  each  speciaen  is  subjected  to  electrical  insula¬ 
tion  by  aeans  of  the  application  of  a  thin  layer  of  celluloid  on  its  surface*, 
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which  la  the  electrolytic  hath  »rt  la  contact  with  the  electrolyte.  At 
the  Initial  aonent  of  tho  process  the  protective  coating  waa  locally  bro¬ 
ken  by  the  action  of  a  catting  Jet  of  electrolyte,  and  the  electrical  field 
being  foraed  toolc  on  high  onlforalty. 

The  preeeare  of  the  air  brought  to  the  Jet  apparatus  in  all  the  experi¬ 
ment  t  aaounted  to  h. 5  ezeeaa  ata  and  the  length  of  the  Jet  waa  20  ana.  The 
diaaeter  of  the  output  opening  of  the  nocale-eathode  waa  0.8  an.  tech  a 
dlaenslon  of  the  opening  aade  it  poaaible  with  sufficient  lntenalty  to  take 
off  the  anode  flla  without  cutting  the  baalc  netal,  which  waa  eatabllahed 
txperlaen tally  by  cutting  out  the  source  of  the  electrical  current. 

Aa  an  abrasive  notarial  there  was  used  the  powder  of  electrically  pro¬ 
duced  eorundua  of  vaiying  granularity:  60,  100  ,  220,  M28  and  K7.  The  vol- 
uaetrlc  concentration  of  the  abrasive  In  the  electrolytes.  Independently  of 
the  kind  of  experiment,  amounted  to  about  5°%-  The  duration  of  the  experl- 
aent  waa  5  ala. 

The  conposltlona  of  the  electrolytea  uaed  are  given  la  Table  1.  la 
selecting  their  concentration  consideration  was  given  to  the  condition  of 
least  electrical  resistance,  assuring,  as  is  known  high  productivity  of  so¬ 
lution  (2). 

The  process  of  the  experlaent  was  acconpanled  by  the  foraation  on  tha 
surface  of  the  spedaen  being  tested  of  a  ring-shaped  craterlet,  by  the 
greatest  depth  of  which  the  effectiveness  of  the  process  was  evaluated.  The 
density  of  the  current  was  calculated  by  dividing  the  strength  of  the  cur¬ 
rent  X  by  the  area  of  the  craterlet  free  froa  the  celluloid  flla. 

The  results  of  the  experimental  researches  are  presented  In  Table  1. 
Fart  of  the  aost  essential  aaterlal  in  evaluated  fora  is  shown  In  the  fora 
of  graphics  in  Fig.  2.  By  analysing  these  experiaental  data  one  can  coae 
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•Area  of  craterlet  0.14  ca2 ,  ••Area  of  craterlet  0.29  ca2.  In  the  re- 
saining  cases  0.28  ca2. 

Keys  fl)  of  electrolyte.  Its  concentration  In  a  for  1  liter  of  water; 
(2)  electrical  paraaeters;  (3)  depth  of  craterlet.  nicrone;  (4)  granularity  of 
abrasive;  (5 )  (sodiua  phosphate  and  calcium  nitrate),  31  and  16;  (6)  (sodlua 
chloride),  11;  (7)  (sodiua  sulfide),  16;  (8)  (water  glass).  Spec.  Wt.  1.2b  g/ e»3; 
(9)  electrophoresis. 


on  the  density  of  the  current  (aap/ca2)  and  the  granularity  of  the  abrasive 


or  electrolyte:  a — Ia2S10^;  b— lafl^PO^  4.  OO^;  c — Is  Cl 

The  processing  of  aetallie  surfaces  by  aeans  of  combining  an  anode 
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solution  with  the  mechanical  action  of  o  cutting  electrolyte  represents 
*  feasible  process,  which  can  be  made  the  basis  of  machining  the  parts  of 
machines  and  Instruments. 

The  proposed  process  In  Its  essence  represents  the  sum  of  eleo- 
trlcal,  c  heel  cal ,  and  mechanical  phenomena.  It  has  been  shown  that  the 
rate  of  formation  and  the  removal  of  the  products  of  anode  solution  depends 
on  the  kind  of  electrolyte  used,  the  density  of  the  current,  and  the  granu- 
larlty  of  the  abrasive.  By  means  of  change  in  the  listed  factors  It  Is 
possible  to  regulate  the  productivity  and  quality  cf  the  processing.  With 
a  density  of  the  current  up  to  2  amp/ cm2  the  amount  of  metal  removed,  as 
compared  with  anode-mechanical  working,  Is  less  by  a  factor  of  two  or  three, 
and  less  by  a  factor  of  ten  as  compared  with  the  hydro-abrasive  Jet  process. 
Vlth  a  density  of  the  current  above  6  amp/ cm2  the  productivity  exceeds  the 
two  compared  methods  of  working. 

Institute  of  Machine  Science  and  Entered  September  20,  1961 
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